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Figure 1: Different species have differing levels of cognitive ability.  Whilst horses are able to learn through 
basic learning processes they do not possess the higher cognitive abilities required for abstract thought 
processes, planning or problem solving. 
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Figure 2: The different quadrants of operant conditioning – behaviours become more or less likely to be 
trialled again in the future depending on rewards and consequences 
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Figure 3: Here a ‘lickit’ is being used to help minimise anxiety and prevent arousal levels elevating whilst the 
nurse prepares the stifle for diagnostic intra-articular local anaesthesia. Note some evidence of elevated 
arousal is already evident from eye tension creating a furrow above the upper eye. 
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Figure 4: As the needle is placed the arousal levels have increased, note the elevation of the head, increased 
tension around the eye and positioning of ears. 
108x78mm (220 x 220 DPI) 
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Figure 5: Now the arousal levels are markedly elevated: the head position has elevated further and 
increased tension is evident from the position of the ears and especially the eye. The horse has also moved 
round a few steps from its original position and so transitioned from freeze to flight 
253x238mm (144 x 144 DPI) 
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Figure 6: Don’t walk straight up the horse and place your cold stethascope onto the axilla. 
61x48mm (220 x 220 DPI) 
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Figure 7; Instead approach the horse and start by scratching the wither/neck region with your left hand. 
Next run the back of your hand down to the axilla before turning it round to place the stethoscope. 
64x46mm (220 x 220 DPI) 
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Figure 8: Don’t make your first contact with the horse be placing your stethoscope on the sensitive flank 
area. If the horse jumps you may get kicked 
98x67mm (220 x 220 DPI) 
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76x50mm (220 x 220 DPI) 
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Figures 9 &10; Instead start by placing your right hand on the neck and scratching. Then stroke using the 
back of your left hand before turning it over to place the stethoscope.  Note also the safer positioning if the 
horse did kick out. 
75x50mm (220 x 220 DPI) 
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Figure 11: Don’t go from no contact to trying to grasp the upper lip, as well as potentially startling the horse 
if they throw their head back this behaviour will very quickly become reinforced. 
99x106mm (220 x 220 DPI) 
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58x48mm (220 x 220 DPI) 
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48x58mm (220 x 220 DPI) 
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Figures 12-14; Instead start by stroking your hand down the cheek, the thumb can then by slid under the 
upper lip and lift it to assess the mucous membranes. If the horse does lift their head you are more likely to 
keep your hand in contact, thus not reinforcing the head lift. 
49x57mm (220 x 220 DPI) 
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Figure 15; Again if the first thing the horse feels of the syringe is contact with the lips in an upwards 
direction they will not only find this aversive but if they throw their head back it will be impossible to keep 
the syringe in contact with the lips – negatively reinforcing the unwanted behaviour 
89x96mm (220 x 220 DPI) 
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53x53mm (220 x 220 DPI) 
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74x75mm (220 x 220 DPI) 
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Figures 16-18; Instead slide the syringe down the side of the horse’s cheek. When you get to the lips angle 
it forwards and press the syringe down onto the lower lip, you can rotate your hand round so that the 
syringe points backwards and it will naturally slide back to sit on the tongue. Note in this scenario the horse 
has not lifted its head; if it were to, however, you would have a good change of keeping the syringe in 
contact with the lips. You could then remove the syringe once the head was still (reinforcing the behaviour 
of head still rather than throwing the head back) and start to slide down again from the cheek. 
89x71mm (220 x 220 DPI) 
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Figure 19; Grasping the tail and trying to insert the thermometer like this can be aversive and if the horse 
kicks you are stood in a precarious position 
110x73mm (220 x 220 DPI) 
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101x67mm (220 x 220 DPI) 
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Figures 20-21; Instead stand close to the horses side, again you can scratch the wither your left hand. Slide 
your right hand back and start to scratch the area f hairless skin below the tail, this inevitably results in the 
horse voluntarily lifting the tail at which point you can easily insert the thermometer whilst still scratching 
the skin in the perineal region. Many horses thoroughly enjoy this! 
101x67mm (220 x 220 DPI) 
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In Practice MCQs – Gemma Pearson Managing the difficult horse 
 
1) Non Associative Learning: 
a. Helps increase an animals predictability of the environment 
b. Helps increase an animals controllability of the environment 
c. Explains how animals become sensitised or desensitised to a stimulus 
d. Is an example of a higher learning process horses are not capable of 
 
2) Which of the following scenario correctly describes negative reinforcement 
a. Striking a horse that bites someone to discourage it from biting again in the future 
b. Releasing the pressure on the lead rope when the horse steps forward if it was 
refusing to walk into an exam room 
c. Removal of feed from a horse that is pawing to discourage the behaviour 
d. Clicker training the horse to tolerate injections 
3) Which of the following scenarios correctly describes positive reinforcement 
a. Striking a horse that bites someone to discourage it from biting again in the future 
b. Releasing the pressure on the lead rope when the horse steps forward if it was 
refusing to walk into an exam room 
c. Removal of feed from a horse that is pawing to discourage the behaviour 
d. Clicker training the horse to tolerate injections 
4) What is the most likely explanation for a horse kicking out when you go to lift a limb 
a. The horse perceives you touching the leg to be aversive and kicking out has been 
negatively reinforced as it removes contact with your hand. 
b. The horse is naughty, he is obviously trying it on as he is fine with the farrier 
c. The horse has never been taught good manners and pushes his owner around so he 
simply does not know any better. 
d. The horse does not respect you, he is obviously trying to be dominant and so 
requires firm but fair handling. 
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;"
"
3($2(3"(1"2*3%1%7"(1"()*"%*("3('9./.3">%1("-$//*7"()*"-1%7'('1%*7"3('9./.3 *"39%12($%(/5"
</$33'-$/"<1%7'('1%'%&"1,,*23"$")123*":.,2('*)4(8(*;"$)1.("()*'2"*%#'21%9*%(*"62$-('-$//5"'("'3"
.('/'3*7"'%"-/'-$*2"(2$'%'%&'"()*2*"()*"<-/'-$."31.%7"*9'((*7")5"%2*33'%&"()*"9*($/")14"'3"
$/($53",1//1(*7"'99*7'$(*/5")5"$",117"2*($27*"+)*"-/'-$":.,2('*&"()*"$22'#$/"1,",117'"
'%'('$('%&"()*"%13'('#*"*91('1%$/"2*3%1%3*"$331-'$(*7"('()"'(*""+)*")123*"311%"/*$2%3"(1"
2*%*$("()*")*)$#'1.2"'("($3"%*2,129'%&"()*%"'(")*$27"()*"-/'-$*"</'-$*2"(2$'%'%&"-$%")*"$"
2$%'7/5"*,,*-('#*"($5",12"9$%$&'%&"7',,'-./(")123*3*""
6%7*3"9"8%9*8)9"
6)*%".3'%&"-/'-$*2"(2$'%'%&"(25"(1"()'%$"1,"()*"('9'%&"1,"()*"-/'-$"$3"<($$'%&"$"%'-(.2*"1,"()*"
7*3'2*7")*)$#'1.2."(1"$#1'7"-/'-$'%&"$,(*2"()*")*)$#'1.2"($3"1,,*2*75"'%"()'-)"-$3*"51."('//"
)*"2*($27'%&"$"7',,*2*%("1%**"1)")-:*;*(%"#)"'.*#.7#*
"
6*"3)1./7"$/31"-1%3'7*2"()*"$/(*2%$('#*"3'7*"1,"-/$33'-$/"-1%7'('1%'%&'",12"*4$9%/*"()*%"(*"
&'#*"$%"'%(2$9.3-./$2"'%&*-('1%"1,"$%"$%('9'-21)'$/"'%(1"()*")123*.3"2.9%"(*"1,(*%"&*%(/5"($%"
()*"2.9%";9="('9*3")*,12*"%/$-'%&"()*"%**7/**"3%"()'3"3-*%$2'1"()*"($%%'%&"1,"()*"2.9%"
:.,2('*&"()*"7'3-19,12("$331-'$(*7"('()"%**7/*"%/$-*9*%('")*%-*"()5"9$%5")123*3"2*$-("
%*&$('#*/5")*,12*"%**7/*"%/$-*9*%("'3"*#*%"$((*9%(*7*"8#*2"('9*"()'3"$331-'$('1%")*-19*3"
3(21%&*2'"2*3./('%&"'%"$"912*"'%(*%3*",*$2"2*3%1%3*"$%7"-1%3*".*%(/5"912*"7$%&*21.3"
%*&$('#*")*)$#'1.23"%*2,129*7")5"()*")123*"(1"$#1'7"'(*">12(.%$(*/5"-$%".3*"$"%21-*33"-$//*7"
<-1.%(*2"-1%7'('1%'%&."(1"%2*#*%("12"2*#*23*"()'3".%($%(*7")*)$#'1.2*"+1"71"()'3"1%*"%*231%"
)1/73"()*")123*"('()"$",*("%*//*(3"1,",**7"-1%-*$/*7"'%"()*'2")$%7*"+)*"3*-1%7"%*231%"($%3"
1%"()*"2.9%">&*%(/5"$(",'23(? "$%7"1%"()*"=()"<($%.",117"'3"7*/'#*2*7")5"%*231%"1%*"('()1.("$%5"
%**7/*"%/$-*9*%(*"3("('//"1%/5"($$*"$",*("2*%*('('1%3")*,12*"()*")123*"3($2(3"(1":.,2('*",117"
('//")*"7*/'#*2*7"1%"()*"=()"($%'"$%7"31"()*%"%*231%"%.9)*2"/"3($2(3"().9%'%&"()*")123*"('//"
)$#*"$"%13'('#*",1-.3"1,"$((*%('1%"1%"%*231%"%.9)*2"1%**"=("()'3"%1'%("%*231%"%.9)*2"1%*"
)$3"$"/$2&*")$%7,./"1,",**7"2*$75"$%7"%*231%"%.9)*2"((1"-$%"%/$-*"()*"%**7/*"1%"()*"=()"($%"
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="
"
:"()*"/$2&*2"#1/.9*"1,",**7"9*$%3"()*")123*"('//"3('//")*"-)*('%&"()'/3("()*"'%&*-('1%"'3"
3/1(/5"$79'%'3(*2*7*""
/ ! <9.$0"#*4%"&)#)%")"2":"3%"()'3"(5%*"1,"/*$2%'%&"$%"$%'9$/"/*$2%3"(1"<":,.)*,<"('()'%"'(3"
*%#'21%9*%("()21.&)"2*($273"$%7"-1%3*".*%-*3*"8%*2$%("-1%7'('1%'%&"'%#1/#*3"$%"
.%7*23($%7'%&"1,"()*"($5"'%"()'-)"$%"$%'9$/"'3"91('#$(*7"(1"%*2,129"12"(1"3(1%"%*2,129'%&"
$")*)$#'1.2$/"2*3%1%3**"+)*",1.2"".$72$%(3"'%"()'3"(5%*"1,"/*$2%'%&"'%#1/#*"()$("$2*"(*29*7"
%13'('#*"$%7"%*&$('#*"2*'%,12-*9*%("$%7"%.%'3)9*%(*"+)*"*$3'*3("($5"(1".%7*23($%7"()*3*"
2$()*2"-1%,.3'%&"(*293"'3"(1"2*9*9)*2"()$("2*'%,12-*9*%("@"9$$'%&"$")*)$#'1.2"912*"/'$*/5"
(1")*"2*%*$(*7"'%"()*",.(.2*'"()*2*$3"%.%'3)9*%("@"9$$'%&"$")*)$#'1.2"/*33"/'$*/5"(1")*"
(2'$//*7"$&$'%*"+)*"(1273"%13'('#*"$%7"%*&$('#*"$3"$%%/'*7")*2*"71%.("9*$%"&117"$%7")$7").("
$2*".3*7"'%"()*"9$()*9$('-$/"3*%3*'"'***"613'('#*"@"()*"$77'('1%"1,"319*()'%&"$%7"A*&$('#*"@"
()*"2*91#$/"1,"319*()'%&*"3**"1)2*="
3("3)1./7")*"%1'%(*7"1.("$("()'3"%1'%("()$("%.%'3)9*%(")$3*7")$%7/'%&"'3"%*#*2"2*-199*%7*7*"
6.%'3)9*%("'3"#*25"2$2*/5"*,,*-('#*"'%"()*"/1%&"(*29"$%7")$3"3'&%','-$%("(*/,$2*"-1%-*2%3"$331-'$(*7"
('()"'(*"613'('#*"%.%'3)9*%("1%"'(3"1(%"'%"%$2('-./$2"'3"%*#*2"2*-199*%7*7",12"()*",1//1('%&"
2*$31%3B9"
!! 3("(*//3"()*")123*"()$("%1("(1"71'").("71*3"%1("(*//"'("()$("'("3)1./7")*"71'%&"'%3(*$7"
!! ,%/*33"7*/'#*2*7"('()'%"C"3*-1%7"'(3"*,,*-('#*%*33"'3"2*7.-*7"$%7"$,(*2"/"3*-1%73"()*"
)123*"9$5"%1("$331-'$(*"'("('()"()*".%($%(*7")*)$#'1.2"$("$//'"9$$'%&"%.%'3)9*%("
.%/'$*/5"(1")*"*,,*-('#**"
!! 3("$/913("$/($53"-$.3*3",*$25"$3"(*//"$3")$#'%&"%*&$('#*"(*/,$2*"'9%/'-$('1%3'",*$2"'%)')'(3"
/*$2%'%&">9$$'%&"'(")$27*2"(1"(2$'%"()*")*)$#'1.2"51."($%( "$%7"'%-2*$3*3"()*"/'$*/')117"
1,"$"%*&$('#*")*)$#'1.2$/"2*3%1%3*">)$2&'%&'"$'-$'%&"1.("*(-* "
!*9*9)*2"()'/3("319*('9*3"3(2'$'%&"12"&21(/'%&"$("$")123*"9$5"2*3./("'%"()*")123*"3($%7'%&"3('//"
/1%&"*%1.&)"(1"-19%/*(*"()*"%21-*7.2*"()'3"'3"%21)$)/5"$",2**D*"2*3%1%3*"$3"$"2*3./("1,",*$2*"=3"(*//"
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E"
"
$3"'%-2*$3'%&"()*"2'3$"1,"()*")123*"3.77*%/5"(2'$//'%&"$")5%*2$-('#*"%*&$('#*")*)$#'1.2$/"2*3%1%3*'"
()'-)"9'&)("2*3./("'%"'%&.25"(1"()*"#*("12")$%7/*2'"'("('//",129"$"%*&$('#*"$331-'$('1%"('()"#*(*2'%$25"
-$2*"$%7"()*")123*"9$5")*-19*"912*"7',,'-./("(1"(2*$("1#*2"('9**"
!"0&>.$#."#5?*8$0)")"2*#:.*+%$-.*#%* .*!..&5.*":?*
A1"1%*"($%(3"(1"(2$'%"$")123*"(1")*"%**7/*"3)5'").("',"()*5"2*$2"$3"311%"$3"51."(25"(1"2$'3*"()*"#*'%"
(*"%**7"(1"$--*%("()$("319*1%*")$3"%2*#'1.3/5"$--'7*%(/5"2*'%,12-*7"()$(")*)$#'1.2'"'***"(*")$#*"
(2$'%*7"'(*"+)'3"'3"$/913("$/($53"1--.23"#'$"%*&$('#*"2*'%,12-*9*%(5"()*%"2$'3'%&"()*"#*'%"()*")123*"
9$5"%2*7'-("#*%*%.%-(.2*">'8)&&(')8$'"#2(*("#(#/ "$%7"(2'$/"()21('%&"()*'2")*$7")$-$'"',"()'3"2*3./(3"
('()"$"/133"1,"-1%($-("('()"()*"#*(3")$%7"()'3")*)$#'1.2")$3"&.3(")**%"%*&$('#*/5"2*'%,12-*7*"8#*2"
('9*"()*")123*"('//"(2'$/"()21('%&"()*")*$7")$-$",.2()*2"$%7"('()"912*",12-*'"*#*%(.$//5"()'3"(*'&)("
3)',("2*3./(3"'%"$"39$//"2*$2*"8#*2"('9*"()*"2*$2"('//")*-19*")'&)*2"$%7",$3(*2"$%7"()*5"9$5"()*%"3($2("
(1"(2'$/"3(2'$'%&"('()"$",12*/*&*""
6'()"()*'2"/'9'(*7"-1&%'('#*"-$%$-'(5'")123*3"71"%1(")$#*"$"-1%-*%("1,"<('%%'%&"12"/13'%&."'***"',"()*"
#*("3.--*33,.//5"'%&*-(3"()*9"1%"()*"1()"$((*9%("()*5"('//"%1("%*2-*'#*"()$("'("('//"%1(")*"(12()"
2*$2'%&"'%"()*",.(.2*"$3"()*5"&1("'%&*-(*7"'%"()*"*%7'"'%3(*$7"()*5"('//"2*9*9)*2",'#*"2*%*('('1%3"1,"
3.--*33,.//5"2*91#'%&"()*"#*(3"'%&*-('1%"$((*9%("$%7"1%/5"1%*"()*2*"()*5"(*2*".%3.--*33,./*"+).3"
()*5"$2*"912*"/'$*/5"(1"(2'$/"2*$2'%&"%*4("('9*'"%1("()21.&)"%$.&)('%*33").("()21.&)"'%$7#*2(*%("
2*'%,12-*9*%("1,"()*"(21%&")*)$#'1.2*"
#)$$.$."#)05*%.)"$%$(.&."#*
#$%5"%2$-('('1%*23"9$5")*"(1%7*2'%&"$("()'3"%1'%(")1("(1"3(1%"()*")123*"2*$2'%&"()*%"()*5"2$'3*"
()*"#*'%'"*3%*-'$//5"',"()*5"$2*"$7#'3*7"$&$'%3(".3'%&"%.%'3)9*%("12"%)53'-$/"2*3(2$'%(*"3%3(*$7"1,"
(25'%&"(1"(12$"1.(")1("(1"3(1%"()*".%($%(*7")*)$#'1.2"'("'3"*$3'*2"(1"-1%-*%(2$(*"1%"(2$'%'%&"()*"
7*3'2*7")*)$#'1.2"'%3(*$7'"'%"()'3"-$3*"3($%7'%&"-$/9/5"$%7"3('//'"()'-)"'3"-$//*7"<7',,*2*%('$/"
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1"
"
2*'%,12-*9*%(.*"3%"()'3"3-*%$2'1"(*"$%1("()$("2*91#'%&"()*")$%7"2*'%,12-*3"2*$2'%&'"31"'%3(*$7"
2*91#*"()*")$%7"()*%"()*")123*"'3"3($%7'%&"3('//"$%7"()*")*$7")$3"%1(")**%"/',(*7*"
":09)"2*
8)#'1.3/5"51."$2*".%/'$*/5"(1")*"$)/*"(1"2$'3*"()*"#*'%"1%"()'3")123*"%1("('()1.("'("(2'$//'%&"2*$2'%&'"
$%7"()*"2'3$"1,"()*")123*")*'%&"$)/*"(1"2*91#*"51.2")$%7">*#*%",12"$",2$-('1%"1,"$"3*-1%7 "'3")'&)*"
;)$%'%&"7*3-2')*3"()*"%21-*33"1,")2*$$'%&"71(%"()*",'%$/")*)$#'1.2"'%(1"3*#*2$/"39$//"3(*%3"(1"9$$*"
'("912*"$-)'*#$)/**"3%"()'3"-$3*"51."9'&)("'%'('$//5"%/$-*"51.2")$%7"1%"()*"('()*2":"',"()*")123*"71*3"
%1("2$'3*"'(3")*$7"2*91#*"51.2")$%7'"()*%"%/$-*"'(")$/,($5")*((**%"()*"('()*2"$%7"()*"&.&./$2"
,.221('"$&$'%"2*91#'%&"'("',"()*")123*"71*3"%1("2*$-(*"?$-)"('9*")$/,"()*"7'3($%-*".%('/"()*")123*"('//"
/*("51."%/$-*"51.2")$%7"1%"()*"&.&./$2"#*'%"$%7"2$'3*"'(":"'%'('$//5"2$'3*"'("1%/5",12"$",2$-('1%"1,"$"
3*-1%7"31"51."-$%"2*91#*"51.2")$%7"()'/3("()*")123*")$3"%1("2$'3*7"'(3")*$7"$%7"$//",1.2",**("$2*"
,'29/5"1%"()*"&21.%7'"*$-)"('9*"2$'3*",12"/1%&*2".%('/"()*")123*"(1/*2$(*3"3*#*2$/"3*-1%73"('()1.("
91#'%&*"+)*%"51."-$%"'%(217.-*"()*"3*-1%7")$%7'"$&$'%"'%'('$//5"$($5",219"()*"&.&./$2"&211#*"$%7"
2*%*$("()*"%21-*33".%('/"51."-$%"%2*33"()*"-$%%*7"%**7/*"$&$'%3("$"2$'3*7"#*'%"('()1.("()*")123*"
2*$-('%&*"+)*")123*"('//"%1("()'%$"'%3(*$7"1,")$#'%&"(1"2*$2"(1"2*91#*"51.2")$%7"()*5"%1("%**7"(1"
3($%7"-$/9/5"3('//">$3"()'3"'3"()*")*)$#'1.2"()$("2*3./(3"'%"()*")$%7")*'%&"2*91#*7 "$%7"31"()*%"51."
71"'%&*-("()*5"$2*"#*25".%/'$*/5"(1"2*$-(*"
3,"51."%/$-*"51.2")$%7"319*()*2*"()$("71*3"2*3./("'%"()*")123*"2$'3'%&"()*'2")*$7"$**%"51.2")$%7"'%"
-1%($-("$%7"$3"311%"$3"()*5"3($2("(1"/1(*2"()*'2")*$7"3/'&)(/5"$&$'%"2*91#*"51.2")$%7*"62$-('-*"$("
()'3"/*#*/"$",*("('9*3"31"()$("'("71*3"%1("2*3./("'%"$"2$'3*7")*$7")*,12*"%21&2*33'%&*"3,"()*")123*"71*3"
2*$2"51.")$#*"%21)$)/5"&1%*"1#*2"()*"()2*3)1/7"1,"()$("()*5"-$%"-1%*"('()'"31"&1"2'&)(")$-$"(1"
319*()'%&"912*"$-)'*#$)/*"$%7"($$*"39$//*2"3(*%3"(1").'/7"'(".%"$&$'%*"
'%#)>0#)%"*0"&*4%& )"0#)%"*%.)"$%$(.&."#"
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2"
"
F.3("$3"319*"%*1%/*"(1./7")*"912*"91('#$(*7"(1"(25")$27*2",12"-)1-1/$(*"()$%"('%*'"91('#$('1%"
#$2'*3")5"'%7'#'7.$/")123**"0123*3"()$("$2*"912*"()'%/5"3$'%%*7"$%7"3*%3'('#*"(*%7"(1"912*"91('#$(*7"
)5"%2*33.2*">,12"*4$9%/*"2*91#'%&"51.2")$%7"(1"2*($27"3($%7'%&"3('//",12"$%"'%&*-('1% *"8%"()*"1()*2"
)$%7"()13*"()$(")$#*")**%"&*%*('-$//5"3*/*-(*7",12"72$,("(12$"(*%7"(1")*"/*33"91('#$(*7")5"%2*33.2*"
).("$2*"1,(*%")'&)/5"91('#$(*7")5",117*"+25"(1"'7*%(',5"()$("91('#$(*3"'%7'#'7.$/")123*3"(1"
$--*/*2$(*"51.2"(2$'%'%&*""
>12"913(")123*3"()*"-19)'%$('1%"1,")1()"(12$3"2*$//5"(*//*";1"'%"()'3"*4$9%/*"()*%"()*")123*"3($%73"
3('//"()'/3("51."2$'3*"()*"#*'%"3'9./($%*1.3/5"-/'-$"$%7"2*91#*"51.2")$%7'"()*"-/'-$"3)1./7"$/($53")*"
,1//1(*7")5"$"39$//",117"2*($27*"="-/'-$*2"'3"-1%3'7*2*7"912*"*,,*-('#*"()$%"$"#1'-*"-.*'"%21)$)/5"$3"
'("'3"$"912*".%'".*"31.%7*"01(*#*2'"',"51."3(2.&&/*"(1"&.&&/*"$"-/'-$*2"$%7"$"352'%&*'"12"',"51."%**7"(1"
(*$2"3(*2'/*"&/1#*3'"51."-$%".3*"$"(1%&.*"-/'-$"12"$"-.*"(127"3.-)"$3"<&117."'%3(*$7*"=/(*2%$('#*/5"$"
(2$'%*7"%.23*"12"&2119"-$%")*"$"&2*$("%*231%"(1"-/'-$"$%7"2*($27"()'/3(")1/7'%&"()*")123**""
*
($%'-05*/.>.5-*
=21.3$/"2*,*23"(1"()*"/*#*/"1,"$/*2(%*33"12"2*3%1%3'#*%*33"$%7"913(".%($%(*7"2*3%1%3*3"(1"
#*(*2'%$25"-$2*">)$2&'%&'"$'-$'%&"*(-* "1--.2"()*%"()*")123*")$3")'&)"/*#*/3"1,"$21.3$/*"+25"(1"
-1%3($%(/5"91%'(12"()*")123*.3"$21.3$/"/*#*/3"$3"51."$2*"(12$'%&"('()"()*9*"</.*3"()$("$21.3$/"/*#*/3"
$2*"'%-2*$3'%&"'%-/.7*"
!! ?/*#$(*7")*$7"%13'('1%'"*3%*-'$//5"',"'("$**%3"&*(('%&"$",*("'%-)*3")'&)*2"$3"51."%21&2*33"
!! +)*"*5*"9$5")*"21($(*7")$-$"$%7"71(%"
!! +)*"*$2"%13'('1%"'3")$-$($273"12"3'7*($53"$%7"21($(*7"71(%"
!! +)*2*"'3"*#'7*%-*"1,"(*%3'1%"1%"()*"9.3-/*3"1,",$-'$/"*4%2*33'1%'"()'3"9$5")*"3)1(%"$3"
*/1%&$(*7"/'%3"12"$",.221("7*#*/1%'%&"$21.%7"()*".%%*2"*5*/'7"
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G"
"
!! +)*2*"9$5")*"*#'7*%-*"1,"9.3-./$2"(*%3'1%"&*%*2$//5'"()*"9.3-/*3"$2*"('&)("()*%"51."%.("$"
)$%7"1%"()*")123*"$%7"3$'%"(*%3'1%"9$$*3"'("7',,'-./("(1"&2$3%"9.-)"1,"$"3$'%"(('(-)"
!! +)*",12*/*&3")*-19*"912*"2'&'7/5"*4(*%7*7">9$$'%&"()*")123*"$%%*$2"($//*2 "()'/3("1%*"12"
)1()")'%7"/'9)3"9$5")*",/*4*7">()'3"&'#*3"()*"$%%*$2$%-*"1,"-21.-)'%&"2$()*2"()$%"$")123*"
2*3('%&"$"/*&"()*%"()*5"$2*"2*/$4*7 "
!! +)*5"9$5")*")5%*29#'&'/$%("$%7"*'()*2",1-.3'%&"1%"()*"#*("12"%1(*%('$/"*3-$%*"21.(*3*"
!! +)*5"9$5"*'()*2")*",21D*%"3('//"12",'7&*(5"
!! 3,"()*5"912*"()*"3(*%3"(*%7"(1")*",$3("$%7"912*"&*2$5"'%"%$(.2*"
6)*%")123*3")$#*"*/*#$(*7"$21.3$/"/*#*/3"()*5")$#*"*/*#$(*7"-'2-./$('%&"/*#*/3"1,"$72*%$/'%*"$%7"$2*"
/'$*/5"(1")$#*"$")5%*2$-('#*"%*&$('#*"2*3%1%3*"(1"#*(*2'%$25"-$2**"+)'3"(1./7")*"9.-)"/*33"/'$*/5"',"$"
,*("919*%(3")$7")**%"3%*%("&*(('%&"()*")123*"912*"2*/$4*7",'23('"%*2)$%3"('()"$"('()*2"3-2$(-)"12"
()21.&)"-19)'%$('1%"2*'%,12-*9*%(*"!*9*9)*2"()$("*/*#$(*7"$21.3$/"-$%"9$%',*3("$3",/'&)("12",'&)("
).("$/31",2**D*":"9$%5"%*1%/*"()'%$"',"$")123*"'3"3('//"()*5"$2*"3$,*'").("',"()*")123*"'3"'%"$",2**D*"
2*3%1%3*"$%7"51."-1%('%.*"()*5"$2*"/'$)/*"(1"()*%"2*$-("3.77*%/5"('()"*'()*2",/'&)("12",'&)(*""..*6%7*
=*
6%7*=*;*'%")#%$)"2*($%'-05*/.>.5-*
1)2'$.*)B"0*2*"$"</'-$'(."'3")*'%&".3*7"(1")*/%"9'%'9'3*"$%4'*(5"$%7"%2*#*%("$21.3$/"/*#*/3"*/*#$('%&"
()'/3("()*"%.23*"%2*%$2*3"()*"3(',/*",12"7'$&%13('-"'%(2$9$2('-./$2"/1-$/"$%$*3()*3'$*"A1(*"319*"
*#'7*%-*"1,"*/*#$(*7"$21.3$/"'3"$/2*$75"*#'7*%(",219"*5*"(*%3'1%"-2*$('%&"$",.221("$)1#*"()*".%%*2"
*5**""
1)2'$.**B"=3"()*"%**7/*"'3"%/$-*7"()*"$21.3$/"/*#*/3")$#*"'%-2*$3*7'"%1(*"()*"*/*#$('1%"1,"()*")*$7'"
'%-2*$3*7"(*%3'1%"$21.%7"()*"*5*"$%7"%13'('1%'%&"1,"*$23*"
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Confidential: For Review Only
H"
"
1)2'$.*+B"A1("()*"$21.3$/"/*#*/3"$2*"9$2$*7/5"*/*#$(*7B"()*")*$7"%13'('1%")$3"*/*#$(*7",.2()*2"$%7"
'%-2*$3*7"(*%3'1%"'3"*#'7*%(",219"()*"%13'('1%"1,"()*"*$23"$%7"*3%*-'$//5"()*"*5**"+)*")123*")$3"$/31"
91#*7"21.%7"$",*("3(*%3",219"'(3"12'&'%$/"%13'('1%"$%7"31"(2$%3'('1%*7",219",2**D*"(1",/'&)("
"
,$% 5.&*-%5>)"2*)$*#:)"2-*0$."-#*,%$.)"2**
3,"51.")$#*"(2'*7"()*3*"(*-)%'".*3"$%7"2.%"'%(1"$"%21)/*9"'("'3".3.$//5"71(%"(1"1%*"1,"()*",1//1('%&"
-1991%",$-(123"
!! 8)&)"2"9">12"1%('9$/"(2$'%'%&"51.2")$%7"3)1./7")*"2*91#*7"('()'%"C"3*-1%7"1,"()*"7*3'2*7"
)*)$#'1.2*"?3%*-'$//5"()*%").'/7'%&"7.2$('1%"'("'3"(*9%('%&"(1")1/7"51.2")$%7"$&$'%3("()*"
&.&./$2"#*'%",12"$",*("3*-1%73"()*%"2*91#*"'("$%7"-/'-$"&.3("$3"51."()'%$"()*")123*"'3"$)1.("(1"
91#**"8,"-1.23*"()$("51."$2*"$-(.$//5"2*'%,12-'%&"'3"()*"()1.&)("%21-*33"1,"91#'%&5"2$()*2"
()$%"3($%7'%&"3('//",12"/1%&*2"$%7"/1%&*2"()*")123*"('//"'%3(*$7"91#*"$,(*2"3)12(*2"%*2'173"
*$-)"('9*"
!! !%#*":09)"2*40$.$'55?*:"3,"()*")123*"2*$-(3"(1"()*"/*#*/"51."$2*"$("()*%"2*%*$("$",*("('9*3"12"
9$$*"39$//*2"'%-2*9*%($/"3(*%3"(1($273"51.2"%*4("&1$/*"3("2*$//5"'3"()*"-$3*"()$("()*"912*"
('9*"51."%.("'%(1"($$'%&"39$//*2"3(*%3"$("()*"3($2("()*",$3(*2"()*"1#*2$//"%21-*33"('//")**"?#*%"
('()"7',,'-./(")123*3'"$,(*2"$")'("1,"%2$-('-*'"()*"9$&12'(5"1,"%**7/*"3)5")123*3"('//"3($%7"3('//"
(1")*"'%&*-(*7"$,(*2"/*33"()$%";0"3*-1%73*"
!! !%#*'%")#%$)"2*($%'-05*:"?#*%"',"()*")123*"71*3"%1("91#*"()*%"51."%/$-*"$")$%7"1%"()*"
%*-$'"',"'("'3",21D*%"3('//"('()")'&)"$21.3$/"/*#*/3"'("'3"%1("/*$2%'%&"*,,*-('#*/5"()*%"51."($$*"
51.2")$%7"$($5"$%7"9$5"%1(")*"'%(*2*3(*7"'%",117*"+)*%"()*%"51."71"&1"(1"'%&*-("'("'3"3('//"
/'$*/5"(1"2*$-(*"3%3(*$7"(25"$%7",'%7"$"/*#*/"*#*%"/*33"$#*23'#*">3.-)"$3"$"('()*2"3-2$(-) "$%7"
2*91#*"51.2")$%7"()*%"()*5"3($2("(1"2*/$4'"()'3"($5"51."('//")*"3($2('%&"(1"2*($27"2*/$4$('1%"
$3"(*//"$3"3($%7'%&"3('//*"
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!0"
"
*
40"*<,".$-*,$.90$.*#:.)$*+%$-.*$%$*&?*/)-)#0*
!! #1#*9*%("'3"1,(*%"$331-'$(*7"('()"'%-2*$3*7"$21.3$/"$%7"1%*"1,"()*"913(")*/%,./"()'%&3"$%"
1(%*2"-$%"71"(1"3*(".%"()*'2")123*",12"3.--*33,./"#*(*2'%$25"-$2*"'3"(1"(2$'%"'("(1"3($%7"3('//"
$%7"-$/9/5"'%"/1(3"1,"7',,*2*%("/1-$('1%3"31"()$("'(")*-19*3"$")$)'(*"+)*5"-$%"$/31"(2$'%"()*'2"
)123*"(1"$--*%("#*(*2'%$25"%21-*7.2*3"3.-)"$3"'%&*-('1%3*";**"()*""<+1%.(":2*$$"I1.2"4*(."
3*2'*3"1,"#'7*13"1%"I1.+.)*"12"*:?4=",12"912*"'%,129$('1%"
4%"(5'-)%"*
0123*3"$2*"/$2&*'"%1(*2,./"$%'9$/3"()$("-$%"*$3'/5"'%&.2*"()13*"$21.%7"()*9*":5"2*-1&%'3'%&"%*&$('#*"
)*)$#'1.2$/"2*3%1%3*3"(1"#*(*2'%$25"-$2*"$3"'%-122*-("/*$2%*7"2*3%1%3*3'"2$()*2"()$%"'%(*%('1%$/"
%$.&)('%*33'"(*"-$%"2$%'7/5"2*(2$'%"()*9"(1"$--*%("#*(*2'%$25"-$2**"+)'3"'3"%1("1%/5"/*33"3(2*33,./",12"
()*")123*'"#*("$%7"1(%*2").("-$%"%2191(*"51.2"%2$-('-*"$91%&3("()*"/1-$/")123*"1(%'%&"
-199.%'(5*"
1'$#:.$*6%7.-*;*319*"1,"()*3*")14*3"9$5")*"-19)'%*7",12"3%$-*"*,,'-'*%-5*"+)*3*")14*3"-$%")*"
%/$-*7"$("()*"*%7"1,"()*"$2('-/*"12"3%2*$7"()21.&)1.("'("$3"()*5"$2*"%1("$331-'$(*7"3%*-','-$//5"('()"
$%5"(*4(*"
*
8)9-*0"&*8$)(.-*6%7.-*
6*"-$%"'9%21#*"1.2"*,,'-'*%-5"$("(2$'%'%&")123*3"(1"$--*%("%1(*%('$//5"$#*23'#*"%21-*7.2*3")5"
9'%'9'3'%&"()*"<$#*23'#*."$3%*-("1,"()*9*"
6%7***1*('-('5#0#)%"*%$*+.0$#*
"1)2'$.*2B"+1%.("($/$"3(2$'&)(".%"()*")123*"$%7"%/$-*"51.2"-1/7"3(*()$3-1%*"1%(1"()*"$4'//$*"
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!!"
"
"1)2'$.*35"3%3(*$7"$%%21$-)"()*")123*"$%7"3($2(")5"3-2$(-)'%&"()*"('()*2J%*-$"2*&'1%"('()"51.2"/*,("
)$%7*"A*4("2.%"()*")$-$"1,"51.2")$%7"71(%"(1"()*"$4'//$")*,12*"(.2%'%&"'("21.%7"(1"%/$-*"()*"
3(*()13-1%**"
6%7*+*1*('-('5#0#)%"*%$*6%$ %?2&)*
*1)2'$.*4B"+1%.("9$$*"51.2",'23("-1%($-("('()"()*")123*")*"%/$-'%&"51.2"3(*()13-1%*"1%"()*"3*%3'('#*"
,/$%$"$2*$*"3,"()*")123*"&.9%3"51."9$5"&*("$'-$*7*"
1)2'$.-*5*6375"3%3(*$7"3($2(")5"%/$-'%&"51.2"2'&)(")$%7"1%"()*"%*-$"$%7"3-2$(-)'%&*"+)*%"3(21$*".3'%&"
()*")$-$"1,"51.2"/*,(")$%7")*,12*"(.2%'%&"'("1#*2"(1"%/$-*"()*"3(*()13-1%**""A1(*"$/31"()*"3$,*2"
%13'('1%'%&"',"()*")123*"7'7"$'-$"1.(*"
6%7*2*1*(--.--)"2*&'(%'-*&.& $0".-*
*1)2'$.*33B"+1%.("&1",219"%1"-1%($-("(1"(25'%&"(1"&2$3%"()*".%%*2"/'%'"$3"(*//"$3"%1(*%('$//5"3($2(/'%&"
()*")123*"',"()*5"()21("()*'2")*$7")$-$"()'3")*)$#'1.2"('//"#*25"".'-$/5")*-19*"2*'%,12-*7*"
1)2'$.-*3=13*5"3%3(*$7"3($2(")5"3(21$'%&"51.2")$%7"71(%"()*"-)**$'"()*"().9)"-$%"()*%")5"3/'7".%7*2"
()*".%%*2"/'%"$%7"/',("'("(1"$33*33"()*"9.-1.3"9*9)2$%*3*"3,"()*")123*"71*3"/',("()*'2")*$7"51."$2*"
912*"/'$*/5"(1"$**%"51.2")$%7"'%"-1%($-('"().3"%1("2*'%,12-'%&"()*")*$7"/',(*"
*6%7*3*1*(&&)")-#$0#)%"*%$*%$05*&.&)(0#)%"-**
"1)2'$.*3+5"=&$'%"',"()*",'23("()'%&"()*")123*",**/3"1,"()*"352'%&*"'3"-1%($-("('()"()*"/'%3"'%"$%".%($273"
7'2*-('1%"()*5"('//"%1("1%/5",'%7"()'3"$#*23'#*").("',"()*5"()21("()*'2")*$7")$-$"'("('//")*"'9%133')/*"(1"
$**%"()*"352'%&*"'%"-1%($-("('()"()*"/'%3":"%*&$('#*/5"2*'%,12-'%&"()*".%($%(*7")*)$#'1.2"
1)2'$.-*321345"3%3(*$7"3/'7*"()*"352'%&*"71(%"()*"3'7*"1,"()*")123*.3"-)**$*"6)*%"51."&*("(1"()*"/'%3"
$%&/*"'(",12($273"$%7"%2*33"()*"352'%&*"71(%"1%(1"()*"/1(*2"/'%'"51."-$%"21($(*"51.2")$%7"21.%7"31"
()$("()*"352'%&*"%1'%(3")$-$($273"$%7"'("('//"%$(.2$//5"3/'7*")$-$"(1"3'("1%"()*"(1%&.**"A1(*"'%"()'3"
3-*%$2'1"()*")123*")$3"%1("/',(*7"'(3")*$75"',"'("(*2*"(1'")1(*#*2'"51."(1./7")$#*"$"&117"-)$%&*"1,"
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!/"
"
$**%'%&"()*"352'%&*"'%"-1%($-("('()"()*"/'%3*"I1."-1./7"()*%"2*91#*"()*"352'%&*"1%-*"()*")*$7"($3"
3('//">2*'%,12-'%&"()*")*)$#'1.2"1,")*$7"3('//"2$()*2"()$%"()21('%&"()*")*$7")$-$ "$%7"3($2("(1"3/'7*"
71(%"$&$'%",219"()*"-)**$*"
6%7*4*1*80.)"2*0*8.&9.$0#'$.*
"1)2'$.*355"82$3%'%&"()*"($'/"$%7"(25'%&"(1"'%3*2("()*"()*2919*(*2"/'$*"()'3"-$%")*"$#*23'#*"$%7"',"()*"
)123*"$'-$3"51."$2*"3(117"'%"$"%2*-$2'1.3"%13'('1%"
"
1)2'$.-*=71=35"3%3(*$7"3($%7"-/13*"(1"()*")123*3"3'7*'"$&$'%"51."-$%"3-2$(-)"()*"('()*2"51.2"/*,("
)$%7*";/'7*"51.2"2'&)(")$%7")$-$"$%7"3($2("(1"3-2$(-)"()*"$2*$"1,")$'2/*33"3$'%")*/1("()*"($'/'"()'3"
'%*#'($)/5"2*3./(3"'%"()*")123*"#1/.%($2'/5"/',('%&"()*"($'/"$("()'-)"%1'%("51."-$%"*$3'/5"'%3*2("()*"
()*2919*(*2"()'/3("3('//"3-2$(-)'%&"()*"3$'%"'%"()*"%*2'%*$/"2*&'1%*"#$%5")123*3"()121.&)/5"*%&15"
()'3?"
"
%.$.$."(.-*
3;?;">/0!1 "613'('1%"3($(*9*%("1%"()*".3*J9'3.3*"1,"/*$7*23)'%"$%7"719'%$%-*"-1%-*%(3"'%")123*"
(2$'%'%&*")((%3BJJ*".'($('1%3-'*%-**-19J*".'($('1%J%13'('1%93($(*9*%(91%9()*9.3*99'3.3*91,9
/*$7*23)'%9$%79719'%$%-*9-1%-*%(39'%9)123*9(2$'%'%&*"=--*33*7"=.&.3("E()'"/0!G"
+1)*2(5'"8'"#-82**#5'"6"+*'"6*$231%'"8'"+)*"'9%12($%-*"1,"/*$2%'%&"()*125"$%7"*".'($('1%"3-'*%-*"(1"
()*"#*(*2'%$2'$%*"=%%/'*7"=%'9$/":*)$#'1.2";-'*%-*"
6*$231%'"8*"">/0!1 "?".'%*"7*$2%'%&"+)*125"$%7"()*"0123*94*(*2'%$2'$%"3%(*2$-('1%">#;-!"()*3'3 "
,%'#*23'(5"1,"?7'%).2&)"%"!1="
*
1)2'$.*/.2."&-*
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!;"
"
1)2'$.*38*+',,*2*%("3%*-'*3")$#*"7',,*2'%&"/*#*/3"1,"-1&%'('#*"$)'/'(5*""6)'/3(")123*3"$2*"$)/*"(1"/*$2%"
()21.&)")$3'-"/*$2%'%&"%21-*33*3"()*5"71"%1("%133*33"()*")'&)*2"-1&%'('#*"$)'/'('*3"2*".'2*7",12"
$)3(2$-("()1.&)("%21-*33*3'"%/$%%'%&"12"%21)/*9"31/#'%&**
1)2'$.*=8*8:.*&)$$.$."#*9'0&$0"#-*%$*%9.$0"#*(%"&)#)%")"2*;*)*)$#'1.23")*-19*"912*"12"/*33"/'$*/5"
(1")*"(2'$//*7"$&$'%"'%"()*",.(.2*"7*%*%7'%&"1%"2*($273"$%7"-1%3*".*%-*3"
1)2'$.*)B"0*2*"$"</'-$'(."'3")*'%&".3*7"(1")*/%"9'%'9'3*"$%4'*(5"$%7"%2*#*%("$21.3$/"/*#*/3"*/*#$('%&"
()'/3("()*"%.23*"%2*%$2*3"()*"3(',/*",12"7'$&%13('-"'%(2$9$2('-./$2"/1-$/"$%$*3()*3'$*"A1(*"319*"
*#'7*%-*"1,"*/*#$(*7"$21.3$/"'3"$/2*$75"*#'7*%(",219"*5*"(*%3'1%"-2*$('%&"$",.221("$)1#*"()*".%%*2"
*5**""
1)2'$.**B"=3"()*"%**7/*"'3"%/$-*7"()*"$21.3$/"/*#*/3")$#*"'%-2*$3*7'"%1(*"()*"*/*#$('1%"1,"()*")*$7'"
'%-2*$3*7"(*%3'1%"$21.%7"()*"*5*"$%7"%13'('1%'%&"1,"*$23*"
1)2'$.*+B"A1("()*"$21.3$/"/*#*/3"$2*"9$2$*7/5"*/*#$(*7B"()*")*$7"%13'('1%")$3"*/*#$(*7",.2()*2"$%7"
'%-2*$3*7"(*%3'1%"'3"*#'7*%(",219"()*"%13'('1%"1,"()*"*$23"$%7"*3%*-'$//5"()*"*5**"+)*")123*")$3"$/31"
91#*7"21.%7"$",*("3(*%3",219"'(3"12'&'%$/"%13'('1%"$%7"31"(2$%3'('1%*7",219",2**D*"(1",/'&)("
1)2'$.*2B"+1%.("($/$"3(2$'&)(".%"()*")123*"$%7"%/$-*"51.2"-1/7"3(*()$3-1%*"1%(1"()*"$4'//$*"
"1)2'$.*35"3%3(*$7"$%%21$-)"()*")123*"$%7"3($2(")5"3-2$(-)'%&"()*"('()*2J%*-$"2*&'1%"('()"51.2"/*,("
)$%7*"A*4("2.%"()*")$-$"1,"51.2")$%7"71(%"(1"()*"$4'//$")*,12*"(.2%'%&"'("21.%7"(1"%/$-*"()*"
3(*()13-1%**"
1)2'$.*4B"+1%.("9$$*"51.2",'23("-1%($-("('()"()*")123*")*"%/$-'%&"51.2"3(*()13-1%*"1%"()*"3*%3'('#*"
,/$%$"$2*$*"3,"()*")123*"&.9%3"51."9$5"&*("$'-$*7*"
1)2'$.-*5*6375"3%3(*$7"3($2(")5"%/$-'%&"51.2"2'&)(")$%7"1%"()*"%*-$"$%7"3-2$(-)'%&*"+)*%"3(21$*".3'%&"
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